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This document was produced under request from the Water Quality & River Health
Section  of the Department of the Environment and Water Resources (DEW). It was
written based on the experience and opinions of the author and with input from key
state/territory (jurisdictional) agency staff and specialists. Its aim is to review and
comment on the utility of AusRivAS, and its possible future governance and funding
arrangements.
Background to AusRivAS
AusRivAS (the Australian River Assessment System) is a bioassessment tool used to
assess the ecological condition of rivers using data on benthic macroinvertebrate
assemblage composition. It was developed during a prolonged program of Australian
Government funding (the Monitoring River Health Initiative) with state and territory
partnerships contracted under the National River Health Program (NRHP). The NRHP
commenced in 1993 and continued under varying management arrangements until ca.
2003/04. The NRHP was nationally managed and coordinated (and responsible to the
Commonwealth EPA), with a primary aim of developing coordinated and
standardised river health assessment capacity across all state and territories.
The NRHP funded the development of a range of bioassessment approaches across a
range of riverine ecological components. Activities were funded to establish and/or
develop standardised assessment methods for benthic and planktonic algae, microbes,
macrophytes, macroinvertebrates, fish and physical habitat. A range of protocols and
analytical methods were scoped and developed. For some new components, their
viability as river health indicators was assessed through applied research.
From this suite of activities, a bioassessment framework was developed. AusRivAS
was initially designed to contain a suite of tools based on several ecological
components. Its development focused initially on benthic macroinvertebrate based
river health assessment, as ‘first cab off the rank’. Due in part to management changes
and funding constraints, coupled with a desire to conduct an Australia-wide
assessment of river health (the Australia-Wide Assessment of river health or
AWARH) using this first example of a nationally standardised method, benthic
macroinvertebrates became almost the sole focus of the framework. Thus while R&D
activities continued to focus on other components, a national framework and program
based on rapid assessment of benthic macroinvertebrate assemblages became
synonymous with AusRivAS.
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Adoption of river health bioassessment using AusRivAS was also promoted by:
 linking it to a variety of national (e.g. SOE, Montreal Indicators) and
state/territory programs, policy and regulatory instruments (e.g. licencing
conditions, Victorian SEPP’s);
 initiating training and accreditation activities;
 making links to catchment and community based programs (e.g. NHT,
Waterwatch).
The further development of AusRivAS and related bioassessment components within
the NRHP gradually declined as adoption and implementation was pursued. This
meant that the framework did not proceed beyond a preliminary, though substantial,
stage. Further refinement of protocols and models, and the development of
bioassessment for other components (vegetation, fish etc) was no longer nationally
coordinated or funded.
As a result, AusRivAS benthic macroinvertebrate bioassessment has been widely
adopted and used across most states and territories at a range of levels (state, regional,
and catchment/community). The potential for further development and integration
within a more comprehensive assessment approach has been limited, however. Only
Victoria, and subsequently Queensland and the MDBC, through the ISC and
EHMP/SEA and SRA programs have been able to conduct integration across a
number of components and invest significantly in further development of river
bioassessment at a state level.
Utility of AusRivAS
AusRivAS is currently actively used in all states and territories as a river health
monitoring and assessment tool. There is considerable variation in the range of
AusRivAS users, the spatial spread of its application, the frequency of its use and the
degree of adoption in monitoring and assessment programs, policy and regulatory
frameworks.
AusRivAS is used as one among a suite of available tools, but stands out as:
 Having the greatest spatial (national, state, regional, catchment) coverage;
 Being the most routinely used method at jurisdictional and regional levels;
 Having, despite some variations, the most standardised approach to riverine
bioassessment nationally (though the ISC, SRA and EHMP/SEA approach or
improve on it at state and regional levels);
 Being the first program to adopt and essentially establish the reference
approach for aquatic bioassessment nationally;
 Is underpinned by an extensive body of published, internationally peer
reviewed scientific literature;
 Having the greatest number of trained and accredited practitioners of any
bioassessment technique nationally;
 Being the only river bioassessment technique to have accredited protocols, and
extensive use in the consulting sector nationally.
AusRivAS is a bioassessment system, not just a set of models and output indicators. It
consists of:
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 A sampling and sampling processing protocol;
 Databases of reference condition for macroinvertebrate assemblages based on
a set of ‘least disturbed’ reference sites within each state/territory;
 A set of state/regional models for the analysis of sample macroinvertebrate
data relative to the reference site database;
 A set of outputs, most noteably O/E, N taxa, SIGNAL and SIGNAL O/E, two
of which have associated impairment bands;
 Training and accreditation modules and resources.
When assessing the utility of AusRivAS one must differentiate between the utility of
the sampling protocols and resulting data sets on the one hand, and the models and
indicator outputs on the other. There is no doubt that the use of AusRivAS has
established the nation’s largest river health related data sets. Macroinvertebrate and
habitat data, coupled with AusRivAS output indicator values, has been collected
systematically for nearly 10,000 sites, many of which have been sampled on multiple
occasions. These data sets are a valuable resource in their own right, both as historical
records, but also as a resource for the ongoing development of bioassessment and
conservation frameworks. As these data have been collected consistently (within
states) there is considerable scope for retrospective analysis as methods improve, as is
occurring in the SRA.
During the 1990’s to early 2000’s most assessment of river health was focused on
benthic macroinvertebrates, largely due to resourcing under the NRHP, adoption by
agencies and the promotion of the use of AusRivAS both within government and in
regional, community and local government sectors. The early, widespread uptake of
AusRivAS is now being balanced by the development of more comprehensive
assessment approaches which integrate measures from several components (e.g.
macroinvertebrates, fish, water quality etc). Most noteable among these is the
Victorian ISC (Index of Stream Condition), followed by a number of other large scale
integrated assessment programs – such as the EHMP/SEA in Queensland and the
SRA in the MD Basin.
AusRivAS is actively used by state/territory agencies, consultants, regional bodies
and CMA’s, local government and community groups. AusRivAS has its highest
utility in Victoria, Tasmania, New South Wales (NSW), South Australia and the ACT.
Its utility in Queensland is constrained by the need for updating of the AusRivAS
models, by review of reference site data and model reconstruction. Utility in the
Northern Territory is now increasing as it is now required for compliance assessments
and monitoring at an increasing number of mining sites. Use in Western Australia is
limited, though models have been developed and used in assessment.
A comprehensive listing of all uses of AusRivAS across the states and jurisdictions is
beyond the scope of this document. AusRivAS sampling methods and the resulting
data sets have formed the basis for several past and ongoing state and large-scale
regional river assessments in South Australia, Queensland, NSW, Tasmania and South
Australia. Smaller scale regional assessments have also been conducted periodically
in Western Australia (the south-west) and Northern Territory (Darwin – Daly
catchment areas). AusRivAS assessment results have been used in a wide range of
arenas across all states and territories, including SOE reporting, EIS/EIA/EMP
assessments, licensing compliance (monitoring and reporting), state and regional
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target setting and evaluation, conservation assessments and framework development,
environmental flow assessment and water management planning, state of river and
state of catchment reporting. A range of regional and small scale (catchment and sub-
catchment) assessments have been conducted using AusRivAS in all states, some of
which are a now part of routine monitoring and evaluation within CMA’s.
The data from AusRivAS surveys have also formed the basis for a wide range of
complementary data analyses in research and management, as well as for further
development of bioassessment methods (e.g. Filters).
Current problems with AusRivAS
AusRivAS faces a number of technical and management issues. Some are common to
all bioassessment methods, others continue as a product of the lack of ongoing
coordination and further development of river health assessment at a national level.
Technical issues:
‘Rapid assessment’ – In general AusRivAS is a fairly ‘blunt instrument’ for assessing
river health – the data is based on presence/absence of macroinvertebrate families
collected through a sampling protocol which provides a list of taxa present, but not
their relative or absolute abundance. With such a ‘rapid assessment’ technique,
substantial changes in macroinvertebrate communities can occur before whole
families are lost. Improvements would include use of genus/species data and
rank/absolute abundance data. There is also scope for improving the sampling
protocol to allow better representation of community structure at the site level.
Reference - The use of data from ‘best available’ or ‘best condition’ sites as the basis
for estimating reference ‘benchmark’ against which to report results is often
problematic. In many areas, especially the majority of the Murray Darling Basin, sites
in unimpaired or minimally impaired condition do not now exist. In addition,
comprehensive data for selecting best available sites in the landscape was, during the
development of AusRivAS, not readily available. Recent bioassessment developments
(e.g. Filters) now favour methods which do not rely exclusively on ‘best available’
site data alone, and which use new and improved data available through GIS and
remote sensing sources, historical reconstruction and expert opinion.
‘QA/QC’ – There are ongoing QA management issues for the use of AusRivAS in
some states where live picking of field samples is used. The NRHP addressed quality
assurance and control issues associated with river bioassessment, and particularly with
the aspects of AusRivAS most vulnerable to sampling error and bias – kick net
sampling and live-picking of samples in the field. Adequate training and quality
control was adopted during the NRHP to largely account for these problems, and
some agencies now also routinely use replicate sampling. Such ‘unsexy’ QA/QC
efforts are diminishing due to the absence of coordinated management and funding
resources to support protocol improvement, training and accreditation.
‘One window’ – as with all bioassessment methods, AusRivAS macroinvertebrate
bioassessment provides one ‘window’ on river health – that associated with changes
in macroinvertebrate assemblage composition. Each ecosystem component (algae,
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fish etc) responds within its own set of spatial and temporal scales, and to a different
suite of environmental and human drivers. There is little surrogacy between
components (“bugs don’t say much about veg”). During the 1990’s, AusRivAS was
actively promoted as providing an assessment of ‘river health’, and in some
jurisdictions and/or regions, almost became synonymous with it. The original vision
was that it would instead be placed alongside and integrated with methods addressing
other components. This need is now being widely recognised. The RHCG is now
starting to provide national coordination on a suite of river health indicators, and
could be encouraged to be broadly active in this role.
Management issues:
Models - The lack of centrally coordinated support and funding has resulted in the
AusRivAS analytical framework (the models) in some states becoming ‘frozen in
time’. All jurisdictions, with the exception of Victoria, Tasmania and the ACT, have
problems with the currency of AusRivAS models to the extent that confidence in the
results has diminished. NSW, Queensland, the Northern Territory and South Australia
all require further updating of models by revising reference data sets, regional model
development and inclusion of genus/species data in models. Some states, e.g. NSW,
Tas and Vic, have funded the development of their own jurisdictional models which
are used for assessment and/or research, and which may differ from the ‘official’
models available on the AusRivAS website, or have restricted access through that site.
Resources – The existing arrangement with the AusRivAS website, which houses
models, manuals and other resources, at the University of Canberra is vulnerable to
changes in systems and institutional arrangements. It also reflects poorly on
AusRivAS being a national framework developed under  a major national funding
initiative. Transfer of the website to a more secure and centrally relevant location is
desirable. In addition longer term formalisation of the management arrangements for
the website and resources is needed, as the services are currently provided on an
annual fee payment basis from individual jurisdictions, some of whom no longer have
strong links to river health assessment using AusRivAS.
Training - The absence of a centrally coordinated effort to support training and
accreditation, including updating/refreshing accreditation of existing practitioners is
causing concern at jurisdictional level, and can rapidly lead to decline in quality of
assessment data not collected by jurisdictional sampling teams. In addition, training
needs to be extended to include data analyses and interpretation beyond the basic
outputs of O/E and impairment bands (missing taxa, observed but not expected taxa,
rare taxa etc).
Integration - The fundamental analytical design of AusRivAS macroinvertebrate
bioassessment was based on the UK RIVPACS system, and dates back to the early
1990’s. Little investment has occurred to refine the approach since then other than
through the efforts of individual academics and jurisdictional specialists (under
limited and uncoordinated funding). In addition, some new macroinvertebrate based
bioassessment methods have been proposed and scoped (though not developed to a
national system). These may complement, and in some cases eventually supercede
AusRivAS. However, they all suffer from a lack of central coordination, funding and
management.
25 Oct 2007 6
A nationally coordinated effort is required to integrate these approaches, and to
provide a more comprehensive context to AusRivAS and other health assessment
approaches. This would have the advantage of avoiding duplication and wasted effort,
of standardising trials using the same data sets etc. A vision of an integrated, evolving
and actively managed suite of bioassessment protocols is preferable to the current
static situation associated with the current (lack of) management of AusRivAS.
Governance issues:
Under the NRHP, governance of AusRivAS was managed directly through funding
and contractual arrangements between the Commonwealth, partner jurisdictions and
service providers. AusRivAS models were housed on a server based at the University
of Canberra (within the CRC for Freshwater Ecology). University of Canberra staff
were contracted to be responsible for upkeep of the server, models and related
resources (web page, training materials etc), as well as providing assistance with web
issues, model use and model development.
After the completion of the NRHP, these arrangements continued without any formal
contractual arrangements until a system of annual fees was implemented. These fees,
payable to the University of Canberra by the original NRHP partner agencies, were
designed to cover the cost of maintaining the server, further model development and
dealing with queries.
This situation has continued to date, and has become an increasingly high risk to the
ongoing use of AusRivAS. Partly in response to this, as well as the lack of central
coordination, a number of states have developed their own models and now run them
‘in house’. In the case of NSW and Queensland, the responsible agency pays the
annual fee but generally does not use the website or models, as they prefer to use their
own models or alternative bioassessment measures.
Some of the agencies which were partners in the NRHP may no longer be the major
player in their state/territory for river bioassessment, or have broader river
management and health assessment responsibilities. Ongoing management of
AusRivAS by these agencies, in the absence of formal, funded national coordination
is leading to a gradual decline in its currency, standardisation, consistency and
relevance. Queensland and NSW have concerns about the results of AusRivAS
assessments, largely due to lack of currency in the models, which need updating.
AusRivAS is however seen as having considerable value within the river health
assessment ‘armoury’, despite the lack of consistent development and support that has
followed its original establishment. In summary, AusRivAS is worthy of ongoing
support and investment, alongside other approaches.
A central concept of AusRivAS is consistency, especially at state level but ideally at
national level, in:
1. Sampling and sample processing protocols;
2. Data components, including taxonomy;
3. Criteria for reference site selection;
4. Model elements and data analysis protocols;
5. Output indicators, units and interpretation;
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6. Data delivery and analysis procedures.
All of these were originally delivered (though with some variation in items 1 and 2)
through central coordination under a single national program (the NRHP) with partner
states with technical expertise. This is broadly analogous to the existing structure of
the SRA.
Data collection methods and analyses are constantly evolving in river health
assessment generally, including benthic macroinvertebrate bioassessment and within
AusRivAS. A combined national, state/territory and regional focus on river health
assessment, objective and target setting and reporting has been rapidly evolving over
the past decade. Consistency and comparability in collection and analysis, recognising
a degree of regional variation, can now be actively pursued nationally. To accompany
this, where agencies have already established systems which do not  differ in
materially in their fundamental aspects (target biota, sampling resolution, analytical
and referential approaches), efforts can also focus on aligning the assessment outputs
across jurisdictional (spatial) boundaries.
AusRivAS could be one part of this structure, and part of an evolving, but centrally
coordinated, effort managing resources for river health assessment nationally. River
health assessment at state or national level benefits substantially by being managed in
an integrated framework. AusRivAS should be managed alongside other related
approaches to aquatic bioassessment.
Funding issues:
With the demise of a national program for river health assessment (NRHP) with its
dedicated funding, there has been a marked lack of national coordination and
leadership in river health assessment, despite attempts at coordination through such
mechanisms as the M&E framework. The lack of funding support for river
bioassessment, including AusRivAS, beyond state/regional or individual program
activities has resulted in a slow-down of development and restriction in capacity.
The current system of fee payment for the AusRivAS technical service provision is
inequitable for some state agencies, as they are not the primary users of the resources
in their state. Their current role in AusRivAS funding and liaison is largely a result of
their history of being an NRHP partner agency – a role that has now lapsed.
User-pays funding options are generally not being pursued due to the complexity and
cost of management.
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Management arrangements for AusRivAS
Short term options
Short term options for AusRivAS include:
1. ‘Business as usual’
The current management situation could remain as it is. The server and models would
remain on the existing website, the University of Canberra would continue to manage
the resources as they are and under the current type of arrangement, agencies continue
to pay their annual fee to that University, AusRivAS activities would continue to be
managed ‘in house’ by each state, and any coordination on AusRivAS management
and development is done ‘ad hoc’ with no across-state forward-planning.
This reinforces the ongoing ‘stagnation’ of AusRivAS resource development and the
real and manifest risk of gradual decline in AusRivAS use and confidence in its
output and utility nationally. All jurisdictions and specialists agree that this is
unacceptable, and is also a significant waste of past investment by the Commonwealth
and all other stakeholders.
2. Host website within C’wlth
The AusRivAS website (and models) could be transferred to a Commonwealth
website (preferably DEW’s) and all other management arrangements remain as they
are. While this temporarily reduces the risk of loss of service due to server outage
and/or changes in web service provision from the University of Canberra (which have
not happened to date or are necessarily foreseen), this does not manifestly change the
risks and problems occurring at the moment.
3. Improvement to website hosting and resource management
An improvement to the current situation in the short term could be achieved as
follows:
 The website and models and associated resources would be  transferred to
DEW (with appropriate changes to layout etc);
 All decisions and recommendations on AusRivAS management would be
made by the RHCG, with input from a Benthic Macroinvertebrate Assessment
Management Committee. This committee could be responsible for
management of AusRivAS and coordination of its development. At the same
time, it would be responsible for oversight and coordination of other benthic
macroinvertebrate protocols, facilitating the evolution of improved techniques,
and their integration. There may be a time where AusRivAS is superseded by
other, initially complementary, techniques. This process could be managed
centrally under the RHCG.
 Funding would be required for management of web and model and related
resources, as well as immediate model development needs;
 The provision of website and modelling and ‘helpdesk’ support would be
supplied by an external specialist service provider, under direction of the
technical management committee ;
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 The Technical Committee could provide the RHCG with a draft 3 year plan
for AusRivAS management, and the RHCG would finalise and endorse it;
 Training requirements can be scoped and coordinated by the individual
technical committee.
 Re-implement the system of signing of accreditation certificates, which has
lapsed along with other NHT NRHP processes
 The plan could also explore simple options for development of integration of
AusRivAS with other stream health assessment approaches for benthic
macroinvertebrates, at least in terms of joint reporting of outputs, as well as
options for the development and testing of these other approaches.
This option provides both immediate relief from the short-term technical service and
development risks AusRivAS is facing. It also lays the ground for a longer term
process of planning and securing management, with a 3 year plan which could then be
used as an input to the next Commonwealth and state budget rounds.
Funding for this could be sought from both Commonwealth and state sources. Ideally
it would be more than a one year or ‘stop gap’ allocation.
Longer term options
Longer term management arrangement options are summarised in Table 1 for
AusRivAS. Several aspects of these options are relevant to river health assessment
generally.
A key issue is that while management arrangements may be made to maintain the
AusRivAS framework  (website, models, support resources, training, accreditation),
AusRivAS can be in a complementary fashion to other benthic macroinvertebrate
assessment methods, or river health assessment developments generally. It can be
managed as one of a suite of tools currently used for reporting.
It is also highly likely that AusRivAS will be superceded by other approaches, and
this is already happening within some programs and jurisdictions. This is in part a
result of the lack of support for ongoing AusRivAS development, but also due to
development of methods that provide alternative or superior protocols and/or outputs.
Longer term arrangements for AusRivAS management, with support for coordination
and development, would lead to improved outcomes if they were integrated with other
bioassesment approaches (especially for macroinvertebrates) and set within a broader
river health assessment management context.
There are two ways of doing this:
1. Intensive coordination of identical protocols for each ecosystem component
across all jurisdictions to achieve standardisation from design and sampling
through analysis to outputs; or
2. Broad agreement and adoption of the same components and metric/indicator
focus (e.g. diversity, expectedness of macroinvertebrates etc), combined with
alignment of outputs (broad comparability of what is ‘good’, ‘in reference
condition’, and what constitutes a ‘significant’ trend etc).
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The first option could be pursued for genuinely ‘greenfield’ situations i.e.:
 components which have received little development and adoption to date
across all or most jurisdictions, and
 for those jurisdictions who have not adopted an assessment approach beyond a
regional level.
In these cases, the broad components identified within the NWC’s FAWRH RH
framework appear appropriate, and specific protocols can be recommended by the
RHCG.
The second situation is now more prevalent, where many states have developed their
own river health assessment approaches, often with the same focus, ecosystem
components and similar protocols. Many states are adopting SRA approaches to some
components, and many states conduct broadly similar fish and macroinvertebrate
assessments. Rather than attempting to force states with established programs to adopt
new methods, for an often poorly defined audience, effort could be put into aligning
how the outputs can be systematically reported across jurisdictional boundaries.
For AusRivAS, the long term options could ideally include an emphasis on core
support for resources (protocols, analytical tools/model availability and development,
website, training and accreditation) for AusRivAS and related methods (for
macroinvertebrate based assessment). A wider vision would encompass providing
resources for approaches to river health assessment for all ecosystem components.
Key elements in selecting options are described below.
1. National oversight, coordination and custodianship
Commonwealth responsibility?
Longevity and stability of support and management at a national level are highly
beneficial to national and state efforts in river bioassessment and especially in the
management of a framework like AusRivAS. A single national agency could be
responsible for overall management of AusRivAS as part of a broader coordination
portfolio for river health assessment, with guidance from the RHCG and a ‘benthic
macroinvertebrate’ technical management committee. Other potential ‘hosts’ like
NWC and NLWRA are seen as a higher risk with regard to longevity and links to
policy.
Options without a national agency are varied, but all suffer from a lack of focus for
coordination and development (either of methods or outputs) for cross-jurisdictional
reporting on river health.
Cross-jurisdictional management committees
There are several options for improved technical coordination of river health
assessment including permanent inter-jurisdictional committees or programs.
Coordination by inter-jurisdictional committees is unlikely to be effective without
formal links to Commonwealth, State and Territory policy development processes and
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programming and funding opportunities. This has been the situation with the
precursor to the RHCG, the RHATPAC, over the last 5 years. This committee met but
was not in a position to influence national management or investment in AusRivAS or
river health assessment, as it lacked a formal national link to government policy and
funding arrangements, and was not tied to a formal program.
Permanent technical management committees, with members from each state/territory
jurisdiction and DEW, could be established by the RHCG, based on ecosystem
component themes. In the case of AusRivAS, such a committee would focus on
benthic macroinvertebrate based assessment. It would be responsible to and advise the
RHCG.
A benthic macroinvertebrate assessment Technical Management Committee could
initially be responsible for:
 Oversight of AusRivAS sampling protocols, taxonomy and quality assurance;
 Oversight of the AusRivAS website, models and software;
 Oversight of AusRivAS training and accreditation needs and resources;
 Making budgetary and management recommendations to DEW and the RHCG
on AusRivAS support and development needs.
The Committee could also have the broader role of oversighting management of a
range of credible techniques for benthic macroinvertebrate assessment of river health.
Methods that have met minimum criteria could be mounted on the website, which
could then evolve into a more general node for benthic macroinvertebrate assessment
resources, including an AusRivAS component.
The Committee could scope and recommend projects and activities for development
and refinement of bioassessment tools, including the updating and testing of
AusRivAS models. Where these activities require funding allocation (e.g. for
improving reference site data sets, refining and/or testing of models), the Committee
could develop a proposal and submit it for funding, through DEW and/or other
relevant channels. Proposals for AusRivAS model updating would be reviewed by the
Committee which also formally approve changes to versions of state/regional models.
The technical committee members would need a sound technical knowledge of river
bioassessment, and need to be actively engaged in state-level river health monitoring
and/or management programs. Funding would be required for the activities of such a
committee.
Planning
Since the end of the NRHP, AusRivAS has suffered from the lack of a nationally
agreed plan for technical support, further development, training and accreditation,
management and funding. To date jurisdictions have managed AusRivAS in house. In
some states where adoption is high and AusRivAS is integrated with state policy and
management activities (e.g. Victoria, Tasmania) AusRivAS management has been
integrated into state agency forward planning, but this is not the norm.
The RHCG and technical committees could prepare and operate under a three year
plan for the management and coordination of AusRivAS, or preferably of benthic
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macroinvertebrate based river health assessment including AusRivAS. Such a plan
would need to be adopted by the Aquatic Ecosystems Task Group to be effective, and
have concrete targets and a budget.
2. Funding
There is a strong need for funding of the management of AusRivAS resources, model
development and testing, training and accreditation, especially its ‘sister’ techniques
such as Filters. This funding could be provided from Commonwealth, State and
Territory sources . Funding needs to be provided in the medium to longer term to
provide stability. Options include funding being provided entirely as a ‘core’ budget
item from DEW, which is unlikely. Funding from jurisdictions alone or jointly is
unpredictable and at risk of changes in state funding priorities. Funding could also be
provided under an agreed Commonwealth-State plan with a 50:50 or 70:30
Commonwealth-state funding allocation split. This could be structured over three
years in line with the three year activities plan. Such a model, coupled with RHCG
and/or Commonwealth agency program oversight and management, would provide a
sound basis for the next stage of development of benthic macroinvertebrate river
health assessment approaches at a national level, including the further evolution of
AusRivAS.
Funding for such benthic macroinvertebrate bioassessment plan could cover:
 Costs for management of the AusRivAS server, related digital resources, help-
desk service, and state and regional model development.
 Costs for development of resources for and evaluation of ‘sister’ techniques
such as Filters (perhaps in partnership with other national/large scale funding
sources such as NWC, SRA etc).
 An allocation of ca. $350k per year could initially be provided, subject to
review after three years.
Other funding options, including user-pays/contributes are not believed to be
practicable given the breadth of work required. While these may be appropriate for a
low level of state and regional technical support they are complex to administer and at
high risk of loss of momentum and coordination over time at state and regional level.
3. Technical service provision for AusRivAS
There is an ongoing short and longer term need for technical support to the AusRivAS
user community.
There are strengths associated with the current use of the University of Canberra for
this service, aided by their considerable ‘corporate memory’ of AusRivAS
development and involvement with the NRHP. Some agencies consider that they
could be getting ‘better value for money’ for the current fee structure. This is not a
substantial or universal complaint however, and comes from those agencies paying
more, despite not using the service much themselves (for reasons unrelated to the
quality of the service). The majority of agencies are satisfied with the nature (if not
the breadth) of the service at present, given the circumstances – though all note that
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the high risk associated with the vulnerability of the current arrangement must be
rectified.
A single service provider could be identified and contracted, under a service
agreement, to provide and maintain services which include:
 Mounting and maintaining AusRivAS models and related resources on the
AusRivAS website (wherever it is housed);
 Providing a ‘helpdesk’ service for AusRivAS users;
 Developing models as required by jurisdictions or others as approved by DEW
and the Management Committee;
 Assisting with webpage design;
 Liaising with DEW webmaster(s) and uploading material.
In the longer term, movement or mirroring of the AusRivAS website to a secure
server managed by a national body responsible for its management could reduce some
of the current situations inherent risks. This body could be either a Commonwealth
agency, such as DEW, or a body responsible for water initiatives (such as the NWC)
or national water-related data management (BOM).
Ideally, the AusRivAS web pages could be a component of a larger ‘River Health’
website which acts as a clearing house and resource node for river health/condition
assessment nationally,. An integrated section, focused on bioassessment using
benthic macroinvertebrates, and containing an AusRivAS component, could be
developed, based on an updated version of the existing University of Canberra
AusRivAS site. This can remain focused on benthic bioassessment using AusRivAS,
and only contain core AusRivAS resources. This AusRivAS component can be
designed to retain its integral structure, so that resources can readily be found.
Such a website could develop a range of wider functionality around other ecosystem
components (fish, vegetation etc.) that are assessed under national and other large
scale river health programs. It would provide other assessment tools and links to
related resources. Integration and/or links with the SRA, NLWRA etc could be
considered. The site can focus on being a resource node for assessment methods.
River health data sets could also be provided, but do not necessarily need to be stored
on the same site. Data users are not necessarily the same as users of the AusRivAS
resources (output data is a product of the particular assessment programs, and not an
integral part of the AusRivAS framework).
Options for management of such a river health web site include:
1. Commonwealth responsibility, under the direction of the RHCG and its
Technical Management Committee. Website design and components could be
approved by the Management Committee. Materials may come from a variety
of sources, particularly the AusRivAS technical service provider.
2. Establishment by the RHCG, managed by an AusRivAS users group, and
housed externally to the Commonwealth. This runs the risk, as exists at the
moment, of it becoming peripheral to river health assessment activities
nationally, and not reflecting the national need for benthic river health
assessment protocols including AusRivAS.
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Table 1. Options for custodianship, coordination and funding of benthic macroinvertebrate
bioassessment of river health including AusRivAS.
Management Options Explanation Pros Cons
Custodianship and Coordination of AusRivAS
National agency: DEW
Single C’wlth agency responsible for
custodianship and coordination of ongoing
development of AusRivAS and related
approaches and resources.
National leadership,
ongoing national
coordination, program
stability, links to national
policy and water
mgt/reform agenda.
Coordination activities
linked to policy agenda.
Vulnerable to agency
changes, loss of collective
memory; variable science
capacity of program
managers.
National body: NWC NWC as custodian
As above, and with
potential for integration
with NWI activities and
funding and national
water agenda.
Less secure than C’wlth
agency in long term?;
vulnerable to organisational
change, loss of collective
memory;
National agency: BOM BOM as river health data manager and
river health assessment coordination
Central node for all water
management data. Good
data management and
access support.
Low expertise in river health
assessment and program
management; low level of
interaction with water
management/reform agenda.
National agency with
jurisdictional management
group
Single C’wlth agency responsible for
coordination of river health assessment
methods under guidance from RHCG,
aided in turn by benthic macroinvertebrate
assessment committee. Coordination
activities linked to policy agenda. A formal
funded coordination program with states,
managed with a 3 year plan.
Single national custodian
agency/group, strong
coordination and technical
input from states. Three
year plan with concrete
objectives. State-partner
committee and program
less vulnerable to C'wlth
agency changes.
Requires sustained funding to
support RHCG coordination
activities.
State agencies
Individual jurisdictions managing own
river health assessment with intermittent
informal coordination between states.
'Business as usual'.
Good local integration
with state/regional
activities; generally good
technical capacity.
Highly vulnerable to state
agency and funding changes;
vulnerable to changes in
personnel capacity; low level
of coordination between
states. Loss of national
coordination and
standardisation, and ability to
report systematically.
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Table 1. cont’d.
Management Options Explanation Pros Cons
Funding
Commonwealth only
Single program of funding support for
coordination, planning and development.
Delivered as core funding within agency
budget and/or as inter-agency program
funds.  'Long term' funding commitment,
with minimum 3 year cycle.
Stable funding base,
linked to 3 year plan.
Support for core
coordination and
development activities,
including AusRivAS
resources.
Vulnerability to C'wlth
engagement and single-
agency funding support. Risk
of dissipation of funds
internally within C'wlth
agency.
Shared
Commonwealth/State and
Territory
Single program of funding support for
coordination, planning and development.
Delivered as core funding within agency
budget and/or as inter-agency program
funds, with state contribution on 50:50 or
70:30 basis. States to contribute in
proportion to population or
frequency/intensity of use of AusRivAS
website/resources. 'Long term' funding
commitment, with minimum 3 year cycle.
Stable funding base,
linked to 3 year plan.
Support for core
coordination and
development activities,
including AusRivAS
resources.
Vulnerability to C'wlth
engagement and single-
agency funding support.
Needs agreement from states
on method of assigning their
relative funding contribution.
National NWC
Single program of funding support for
river health assessment coordination,
planning and development. Delivered as
funding allocation within NWI budget
and/or with agency partnership funds.
'Short term' funding commitment, with
minimum 3 year period.
Medium term funding
base, linked to 3 year
plan. Support for core
coordination and
development activities,
including AusRivAS
resources.
Vulnerability to changes in
NWC/NWI investment
strategy and focus. Risk of
displacement after first
funding allocation.
National 'competitive'
Funding sought by DEW and RHCG
partners from non-core sources (including
NWI), with accompanying state funding
commitments.
Medium term funding
base, linked to RHCG 3
year plan. Support for
core coordination and
development activities,
including AusRivAS
resources.
Vulnerability to availability
and changes in funding
sources and mismatch with
funding body priorities. Risk
of displacement after first
funding allocation.
Jurisdictions
Funding provided by jurisdictions from
state and other sources. Funding may be
limited to individual and current
approaches/priorities of state/region.
Funding linked directly to
state and/regional
priorities.
Funding linked directly to
state and/regional priorities
with no national program.
High vulnerability on annual
budget cycle. Funding
allocation often low and
variable.
User-pays
Funding provided by 'users' on a fee basis.
Fee collection by agencies and payment to
main service provider.
Costs of basic resources
(e.g. AusRivAS website
and models) sustained by
users.
Apart from AusRivAS
model/website and training
resources, there are no other
central services for river
health assessment. Basis of
fee calculation and
management problematic.
High vulnerability, low
practicability. Weak links to
national programs and policy.
Short term plans.
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Table 1. cont’d.
Planning - Updating and
Integration
National agency and
RHCG with plan
Aquatic bioassessment protocols and
resources including AusRivAS actively
developed and/or adopted under a three
year plan agreed to by all jurisdictions.
Potential for lead role by Commonwealth
agency, guided by RHCG. Plan contains
concrete activities and objectives for
maintaining up to date assessment
framework, and aligning outputs across
state boundaries. Plan initially to contain
all benthic macroinvertebrate based
approaches, not just AusRivAS. It also
details the needs for method development,
testing and integration.
Plan also details training and accreditation
needs.
Plan also details funding requirements,
and has KPI’s with dates.
Achievable, concrete plan
of activities. Integration
and development of suite
of river bioassessment
techniques, as well as
alignment of outputs of
existing methods.
Responsibilities and
funding needs identified.
May need to 'start small',
focus on AusRivAS and
related methods initially.
Will need to balance joint
efforts in aligning protocols
with focus on aligning
outputs.
Jurisdictions, with
common plan elements
Aquatic bioassessment protocols and
resources including AusRivAS actively
developed and managed under
jurisdictional priorities, partially in
reaction to national incentives (e.g. NWI),
but under nationally agreed plan. Concrete
activities and objectives for maintaining
assessment frameworks. Funding needs
identified.
State based and therefore
practically achievable
program, with a degree of
national alignment.
Opportunity for
collaborative effort in
seeking national funding.
Limited national focus. Only
core state techniques
maintained and updated.
Vulnerable to personnel,
capacity and agency changes.
Jurisdictions, no common
plan
Aquatic bioassessment protocols and
resources including AusRivAS actively
developed under jurisdictional priorities,
partially in reaction to national incentives
(e.g. NWI). May have concrete activities
and objectives for maintaining local
assessment framework.
State based and therefore
practically achievable
program.
Limited national alignment
and focus. Only core state
techniques maintained and
updated, and even then
vulnerable to personnel,
capacity and agency changes.
